SUMMARY A non-pathogenic 'indicator' organism to replace Vibrio cholerae in the routine quality control of TCBS medium was sought among a large collection of freeze-dried vibrios isolated mostly from environmental sources. One strain, which was consistently more sensitive to inhibition of growth on TCBS medium than strains of V. cholerae and V. parahaemolyticus, is recommended for this purpose. It has been deposited with, and is available from, the National Collection of Type Cultures as NCTC 11218.
For the isolation of certain bacterial pathogens, especially from faeces, selective media are usually necessary, and it is important that they should be consistently reliable. In the routine quality control of such media it is also important to consider the potential hazards of laboratory-acquired infections from pathogens and ideally to replace them by nonpathogenic 'indicator' organisms. For the isolation of Vibrio cholerae in Britain, thiosulphate citrate bilesalt sucrose (TCBS) agar' is usually employed now, but different batches and brands of this medium may vary considerably in their inhibitory activity and selectivity.23 For routine quality control purposes, a search was therefore made among a large collection of vibrios for a suitable non-pathogenic strain which would virtually guarantee that TCBS plates would support the growth of minimal numbers of V. cholerae, V. parahaemolyticus, and other vibrios from clinical and environmental material. We describe the work done and the particular strain recommended for checking the suitability of TCBS medium for the isolation of pathogenic vibrios from such material. Material With a calibrated Pasteur pipette, 0-02 ml of a range of dilutions, usually from 10-3 to 10-8, was inoculated on to each of four identical plates of TCBS medium from each batch. Dilutions from 10-4 to 10-9 were inoculated similarly on to four blood agar plates. After incubation at 370C overnight the numbers of colonies formed were counted, and the mean of each set of four plates was calculated. The mean counts were then adjusted so as to represent the same inoculum size for all strains in each experiment.
Acid production from sucrose was determined on TCBS medium and in 1 % tryptone water with 2% added NaCI. Survival and growth of vibrios in alkaline peptone water, without extra NaCI, was tested by inoculation of 20 ml with one loopful from nutrient salt broth cultures. After incubation for 4 hours one loopful from the surface was inoculated into a second alkaline peptone water, and a loopful was also plated on TCBS medium. After incubation overnight at 37°C another TCBS plate was inoculated with a loopful from the surface of the second alkaline peptone water. Any inhibitory effects were assessed visually from differences in growth on the plates of TCBS medium.
Results
After preliminary work the collection of vibrios was divided into five groups. Strains of V. parahaemolyticus, V. alginolyticus, and non-cholera vibrios were first identified, and the remaining strains were then regarded as either salt-tolerant their sensitivity, and they were therefore rejected as unsuitable for the quality control of TCBS media. Strain 2510/74 was the more useful of the two selected halophilic vibrios as it followed closely the pattern of sensitivity to inhibition of the control strains of V. cholerae (Fig. 2) . The growth of strain 2510/74 was then further compared with those of three recent isolates of V. cholerae and four of V. parahaemolyticus-two clinical Kanagawapositive and two environmental Kanagawa-negative strains (Fig. 3) . In repeated experiments, this test strain consistently showed less growth than all of these recent isolates, thus confirming its suitability for quality control purposes. It was subsequently characterised (Table) as a member of 'Vibrio sp. group F', biotype 2.
Discussion
Inhibitory activity of the media was measured by inoculation of TCBS and blood agar plates with 10-fold dilutions of broth cultures of both the test and control strains and a comparison of the resulting viable colony counts. As the two initial test strains of halophilic vibrios, unlike those from the other four groups (Fig. 1) tested for acid production from sucrose and survival in alkaline peptone water so that the strain finally selected would yield yellow colonies on TCBS medium like V. cholerae, and could also be used to demonstrate cholera enrichment and isolation techniques. Although the two halophilic vibrio test strains were eliminated at this stage because they did not survive passage through alkaline peptone water, 15 other halophilic strains satisfied both these criteria. Their growth was compared with that of the control strains of V. cholerae, and the response was encouraging: two strains were consistently more sensitive to inhibition of growth on TCBS medium, and these were re-examined against the four control strains of V. cholerae. This confirmed the observation that one of them (strain 2510/74) was clearly more suitable (Fig. 2) . It followed the pattern of sensitivity of the V. cholerae strains much more closely than the other which was considerably more sensitive to inhibition, and would therefore lead to the unnecessary rejection of some batches of TCBS medium as unsuitable for routine use.
At this stage comparisons had been made only against laboratory reference strains of V. cholerae and V. parahaemolyticus. As there is always a possibility that some of their characteristics have altered during storage, it was important to compare the selected test strain 2510/74 with some recent isolates of V. cholerae and of V. parahaemolyticus. These comparisons (Fig. 3) In this study the pattern of sensitivity of the vibrios tested could not be related to the degree of suppression of faecal flora on the different TCBS media, as judged either by heavy inocula of faeces or with clinical isolates of E. coli, enterococci, and Proteus species. In general, certain makes of TCBS were better at suppressing growth ofnon-vibrio organisms, and others were less inhibitory to recent isolates of V. cholerae and V. parahaemolyticus or to laboratoryadapted strains (Figs 1 to 3) . Ideally, maximum recovery of vibrios from clinical material should be combined with maximum selectivity, and the routine use of the non-pathogenic strain described in this paper for the quality control of TCBS media may also help to achieve this objective.
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